Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 WEP19

FEREFFE LTS L

nﬁ%ﬁ% (I: J: %) t\\_

LEERER ERE

R DIRES

BEAM SEPARATION EXPERIMENT WITH PROTOTYPE NON-DESTRUCTIVE
ELECTROSTATIC SEPTUM AND STUDY FOR DEVICE IMPROVEMENT

AR A R 2 B, R E] ©, FeffEe ), IR », Mk »,
ANEFRYE D, LA EE B, EEfaGh oD
Shota Nagayama” A-®, Hiroyuki Harada®, Tetsushi Shimogawa®, Atushi Sato™, Ippei Yamada®, Motoki Chimura ®
Kunihiro Kojima®, Kazami Yamamoto®, Michikazu Kinsho*®
A Tohoku University
B Japan Atomic Energy Agency (JAEA)
©High Energy Accelerator Organization (KEK)
DNAT

Abstract

We have been developing a new device the non-destructive electrostatic septum for a slow extraction. The septum has
multiple electrodes with controlled voltage placed around the region without the outside of the beam and separates the
beam with its electric field. To evaluate its electric field, we have built a prototype septum and a test machine for beam
separation consists of an electron gun and three wire scanners. This test machine can measure the electric field indirectly
by using the thin electron beam and scanning its position in the septum. The experimental results of the prototype septum
showed good agreement with the calculation ones. However, the electric field distribution was not enough to separate the
beam because a step function-like electric field distribution is ideal for the beam separation with a minimal negative effect
on the beam. We have studied two methods to realizing an ideal field. One is adding a magnetic field as a correction to
the electric field, and the other is improving the electrode configuration to match the beam shape. In this paper, we present
the result of the electric field measurements and the septum improvement. Additionally, we describe the future plan of
this development.
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Figure 1: A conceptual diagram of an electric septum for
slow extraction of a proton beam.
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Figure 2: A conceptual diagram of the proposed non-
destructive electric septum.
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Figure 3: A schematic diagram of the beam separate
testing machine with an electron beam.
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Figure 4: An appearance of the beam separate testing
machine (a) and the wire scanner (b)
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Figure 5: An appearance of the prototype non-destructive
electrostatic septum.
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Figure 6: The trajectory of the electron beam under the
influence of an external magnetic field. Triangle points
show the measurement data on monitors and the solid line
show the calculation result of the circular trajectory passing
through the measurement points.
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Figure 7: The measurement result of electron beam
trajectories. The red triangle points show the case when a
maximum voltage of 150V is applied to the electrodes and
the light blue points show the case when OV is applied.
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Figure 8: Measured and experimental kick angle of the
electron beam.
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Figure 9: The concept of a correction method with an
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left figure shows Lorentz force of the magnetic field
generated by a pair of two wires. The right figure shows
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Figure 10: The integrated electric and magnetic field
distribution for a single wire (a) and multiple wire (b) .
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Figure 11: The calculational model of the improved non-
destructive electrostatic septum.
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Figure 12: The calculation result of the applied voltage to
the guide electrodes (a) and the potential distribution in the
device (b).
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field distribution (solid and dashed line) and a kick angle of
the 5 keV electron beam (triangle points).
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Figure 14: The calculation results of an integrated electric
field distribution (a) and an applied voltage to the guide
electrodes (b) for the case of 30 GeV proton.
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